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RESEALABLE NURSER LINER 
BACKGROUND OF THE INVENTION 

5 

1- Field of the Invention 

The present invention relates generally to liners for 
10 nurser bottles. More particularly, the present invention 
relates to liners that are resealable. 

2. Description of the Prior Art 

15 Breast milk is a valuable source of nutrition for 

infants. It contains carbohydrates, proteins, fats, 
enzymes, minerals, vitamins, and hormones that infants 
require. It also contains valuable antibodies that can help 
infants resist infections. Many nutrients found in milk can 

20 deteriorate depending on storage conditions and length of 
storage time. For example, nutrients, such as fats/lipids 
and vitamins, can degrade when exposed to oxygen and/or 
light. Milk can turn rancid when lipids degrade as a result 
of oxidative deterioration, or lipid peroxidation. This 

25 produces a foul, offensive odor. Some vitamins .degrade when 
exposed to light and/or oxygen. This deterioration of 
nutrients leads to decreased nutritional value, decreased 
freshness, and decreases the benefits of feeding the infant 
breast milk. 

30 

Disposable liners for containing breast milk are used 
with rigid holders to provide a clean, sanitary container 
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for each use, instead of reusable bottles, which require 
regular washing. Resealable closure members have been 
incorporated laterally or horizontally across such liners. 
In U.S. Patent No. 6,576,278 to Sprehe, a nurser liner is 
5 shown having a continuous, elongated, profiled reclosable 
fastener disposed laterally across the periphery of the top 
portion of the enclosure area. In U.S. Patent No. 5,385,251 
to Dunn, a nurser liner is shown having a sealing member 
made up of cooperating projection members that are disposed 
10 laterally across the periphery of the top portion of the 
enclosure area. 

Such liners suffer from the drawback of allowing 
degradation of the breast milk due to oxygen or UV rays. 

15 The oxygen or UV transmission can occur because the 

contemporary bags do not provide proper air-tight sealing 
mechanisms, and also fail to adequately prevent oxygen and 
UV transmission through the bag itself. Accordingly, there 
is a need for a breast milk storage bag, which reduces or 

20 eliminates degradation of the breast milk due to oxygen or 
UV rays . 

SUMMARY OF THE INVENTION 

25 

Against the foregoing background, it is an object of 
the present invention to provide a liner having properties 
that reduce or eliminate degradation of the breast milk over 
time due to oxygen. 

30 

It is another object of the present invention to 
provide such a liner having properties that reduce or 
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In one aspect of the present invention, a nurser liner 
is provided that has a body defining an inner volume, and 
the liner has an oxygen transmission rate into the inner 
5 volume of less than about 2.0 cubic centimeters over a 24- 
hour period. 

In another aspect of the present invention, a nurser 
liner is provided that has a body defining an inner volume, 
10 and the body is at least partially made with an anti-UV 
component that reduces transmission of UV rays into the 
inner volume. 

In another aspect of the present invention, a nurser 
15 liner is provided that has a body defining an inner volume, 
and the body is at least partially made of a material 
selected from nylon, ethylene vinyl alcohol, polyester, or 
any combinations thereof. 

20 In another aspect of the present invention, an infant 

feeding assembly is provided having a liner and a holder. 
The liner has a body defining a first volume. The holder 
has an open end and defines a second volume. The liner is 
disposed in the second volume. The liner has an oxygen 

25 transmission rate into the first volume of less than about 
2.0 cubic centimeters over a 24-hour period. 

In another aspect of the present invention, an infant 
feeding assembly is provided having a liner and a holder. 
30 The liner has a body defining a first volume. The holder 
has an open end and defines a second volume. The liner is 
disposed in the second volume. The body is at least 
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partially made with an anti-UV component that reduces 
transmission of UV rays into the first volume. 

In another aspect of the present invention, an infant 
5 feeding assembly is provided having a liner and a holder. 
The liner has a body defining a first volume. The holder 
has an open end and defines a second volume. The liner is 
disposed in the second volume. The body is at least 
partially made from a material selected from nylon, ethylene 
10 vinyl alcohol, polyester, and any combinations thereof. 

In another aspect of the present invention, a method of 
storing breast milk is provided in which UV ray transmission 
into an inner volume of a nurser liner used for storing the 
15 breast milk is impeded. 

As stated above, for another embodiment, the liner body 
can be at least partially made from a material that impedes 
transmission of UV rays. The liner body can be at least 
20 partially made from: nylon, ethylene vinyl alcohol, 
polyester, and any combinations thereof. 

The liner preferably has a closure member that is 
selectively resealable and provides selective access to the 

25 inner volume. The liner body can have a plurality of layers 
secured to each other, with at least one of the layers 
having a different material from another of the layers. The 
at least one of the plurality of layers can be at least 
partially made from ethylene vinyl acetate. The at least 

30 one of the plurality of layers can be at least partially 
made from low-density polyethylene. Other materials and 
combinations of materials can also be used, such as, for 
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example, combining ethylene vinyl acetate and low-density 
polyethylene in one or more layers. 

The anti-UV component can be added to the body at about 
5 0.1 percentage by weight (wt%) to 10 wt%. The anti-UV 

component can also be added to the body at about 1.5 wt% to 
4 wt%. The liner body can have first and second panels with 
the same size and shape, and each of the first and second 
panels can have the plurality of layers. 

10 

The plurality of layers can be laminated together. The 
plurality of layers can be at least an outer layer made of a 
first material, an intermediate layer made of a second 
material, and an inner layer made of a third material. At 

15 least one of the first material, the second material or the 
third material can be ethylene vinyl acetate. At least one 
of the first material, the second material or the third 
material can be low-density polyethylene. Additionally, 
other materials and combinations of materials can also be 

20 used for each, some or all of the plurality of layers, such 
as, for example, combining ethylene vinyl acetate and low- 
density polyethylene in one or more of the plurality of 
layers . 



BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing, and still further objects and advantages 
of the present invention, will be more apparent from the 
30 following detailed explanation of the preferred embodiments 
of the invention in connection with the accompanying 
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drawings : 

FIG. 1 is a plan view of a liner of the present 
invention; and 

5 

FIG. 2 is a side cross-sectional view of a portion of 
the liner of FIG.l taken along line 2-2 of FIG. 1. 

10 DETAILED DESCRIPTION OF THE INVENTION 

Referring to the drawings and, in particular, to FIG. 
1, there is provided a liner of the preferred embodiment, 
which is generally represented by reference numeral 10. The 

15 liner 10, preferably, has a collapsed or flattened 

rectangular shape and can be manipulated into a tubular or 
cylindrical shape by expanding the inner volume of the 
liner. However, alternative shapes can also be used, such 
as, for example, tubular. In an alternative tubular liner 

20 10, there is no seam along the outer sidewall of the liner. 

The liner 10 has an upper end 20 and a lower end 25. 
The liner 10 is preferably formed by a first panel 50 and a 
second panel 100. First and second panels 50, 100 are 

25 connected along a periphery 30 of the liner 10, except at 
upper end 20, to form a sealable enclosure 40. However, 
enclosure 40 can be alternatively formed, such as, for 
example, a tubular sidewall. Preferably, first and second 
panels 50, 100 are heat-sealed together along the periphery 

30 30 of the panels. However, alternative securing methods and 
structures can be used to form enclosure 40, such as, for 
example, adhesive. Lower end 25 of the liner 10 preferably 
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has a gusset 27 or other type of fold, which provides added 
strength and facilitates opening of the liner from its 
collapsed state. Additionally, gusset 27 allows the bag to 
stand on its own when in an opened state for convenience to 
5 the user. 

Preferably, first and second panels 50, 100 along upper 
end 20 have first and second tabs 60, 110, respectively. 
First and second tabs 60, 110 preferably have a trapezoidal 
shape such that the left side of the tab is substantially 
symmetrical to the right side of the tab. First and second 
tabs 60, 110 preferably each have first, textured surfaces 
65, 115 and second, non-textured surfaces 70, 120 (not 
shown), which are opposite the first surfaces. 

In the preferred embodiment, a tab perforation 45 is 
provided at the base of each tab 60, 110 to facilitate 
removal of the tabs after the liner 10 has been assembled in 
a rigid holder (not shown) . An example of a holder usable 
with liner 10 is disclosed in U.S. Application Serial No. 
10/426,902, filed April 30, 2003, which is commonly owned 
with this pending application. Applicants hereby 
incorporate by reference the disclosure of that application 
in its entirety. However, the present invention is usable 
with other types of holders of varying sizes, shapes and 
securing structures. Additionally, liner 10 is usable 
without a holder. 

In a preferred embodiment, the first surfaces 65, 115 
30 of tabs 60, 110 are preferably at least partially textured 

and have a tactile feel, whereas the second surfaces 70, 120 
have a non-tactile feel. The textured surface 115 is 
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positioned adjacent a non-textured surface 70 when the liner 
10 is in its collapsed or flattened form. 

First and second tabs 60, 110 have a plurality of 
protuberances 75, 125 on their first, textured surfaces 65, 
115 and a plurality of penetrated depressions 80 on their 
second, non-textured surfaces 70, 120, respectively. 
Preferably, the protuberances 125 of second tab 110 
correspondingly mate with the depressions 80 on the first 
tab 60 when the liner 10 is in its collapsed or flattened 
form. The texture of the first surfaces 65, 115 remains, 
even when the first and second tabs 60, 110 are separated 
from each other. 

Liner 10 preferably has a resealable, closure member 
200. Closure member 200 allows selective access to the 
interior volume of enclosure 40 and provides a substantially 
air-tight seal for the enclosure for the storage of liquids, 
such as, breast milk. Throughout this specification, 
reference is made to the storage of "breast milk." However, 
the present invention contemplates the storage of other 
liquids, including formula or milk, which contain nutrients 
that are subject to degradation and require barrier 
protection from such. Also, the present invention 
contemplates the use of the features of liner 10 described 
herein with a non-resealable closure member or no closure 
member, such as, for example, liner 10 being pre-filled with 
formula and pre-sealed. An example of an alternative 
closure member 200 usable with liner 10 is disclosed in U.S. 
Application Serial No. 10/643,595, filed August 19, 2003, 
which is commonly owned with this pending application. 
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Applicants hereby incorporate by reference the disclosure of 
that application in its entirety. 

In this embodiment, closure member 200 is preferably a 
plurality or series of corresponding projection members 
disposed adjacent to each other, which engage with each 
other when pressed together. The projection members can 
have shapes that facilitate the engagement and disengagement 
of the closure member 200, and maintain the air-tight seal. 
While the preferred embodiment uses sealing projection 
members of closure or sealing member 200, the present 
invention contemplates the use of alternative resealable 
closure structures, shapes, and/or methods that provide for 
an air-tight seal, such as, for example, a zipper-type 
closure. Also, closure member 200 can be heat-sealed into 
position along first and second panels 50, 100. This heat- 
sealing can be done at the same time that the first and 
second panels 50, 100 are heat-sealed along periphery 30. 

Referring to FIGS. 1 and 2, first and second panels 50, 
100 are preferably constructed into a multi-layered film to 
provide for improved barrier protection for the enclosure 
40, such as, for example, to limit the transmission of 
oxygen through the liner 10 or to absorb UV rays or impede 
them from transmitting through the liner to the breast milk 
stored in enclosure 40. In the preferred embodiment, first 
and second panels 50, 100 each have an outer layer 500, an 
intermediate layer 550, and an inner layer 600. The multi- 
layered construction allows for the use of different 
materials having different desired properties, e.g., low 
oxygen transmission rate or low UV transmission rate, to be 
combined to provide all of the desired properties to the 
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liner 10. Liner 10 preferably uses materials, which provide 
for clarity or transparency, as well as strength and 
flexibility. While the preferred embodiment uses three 
layers, i.e., outer layer 500, intermediate layer 550 and 
inner layer 600, the present invention contemplates the use 
of any number of layers to achieve the desired properties of 
liner 10. 

In the preferred embodiment, outer, intermediate, and 
inner layers 500, 550 and 600 are secured together through a 
lamination process, such as, for example, providing an 
adhesive layer 650 between each of the outer, intermediate 
and inner layers. Adhesive layers 650 can be made from any 
suitable bonding material. The adhesive layers 650 can be 
the same material or different materials. The adhesive 
layers 650 can be selected as suited for adhering the 
particular layers, e.g., outer layer 500 to intermediate 
layer 550, and their corresponding materials, together. 
Alternative methods can also be used to secure outer, 
intermediate, and inner layers 500, 550 and 600. 

Outer layer 500 will be handled by a user and 
preferably has good tactile properties to facilitate 
manipulation of the liner 10. Preferably, outer layer 500 
is made from ethylene vinyl acetate (EVA) . EVA provides the 
desired tactile property including flexibility and 
gripability. However, the present invention contemplates 
the use of other materials for outer layer 500 that provide 
these desired tactile properties. 
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The intermediate layer 550 is not in contact with 
either the user and/or the atmosphere, nor with the inner 
volume of liner 10 and the breast milk stored therein. 
However, intermediate layer 550 should provide for an 
acceptable bond between the other two layers, e.g., outer 
layer 500 and inner layer 600, and their corresponding 
materials. Preferably, the intermediate layer 550 is made 
from nylon. Nylon provides the desired barrier property of 
a low oxygen transmission rate. However, the present 
disclosure contemplates the use of other materials for 
intermediate layer 550 that provide this desired barrier 
property of low oxygen transmission rate, such as, for 
example, polyester or ethylene vinyl alcohol (EVOH) . 
Additionally, the present invention contemplates the 
positioning of the nylon in other layers of liner 10 to 
provide the desired barrier property of the low oxygen 
transmission rate . 

The inner layer 600 is in contact with the inner volume 
20 of liner 10 and the breast milk stored therein. Preferably, 
inner layer 600 is made from low-density polyethylene 
(LDPE) . LDPE provides the desired properties of 
flexibility, sealability, moisture barrier, and strength. 

25 The preferred embodiment uses the multi-layered 

construction of liner 10 to achieve the desired properties 
of low oxygen transmission rate, low UV transmission rate, 
strong moisture barrier, flexibility, and strength. 
However, the present invention contemplates the use of the 

30 multi-layered construction of liner 10 to achieve other 

desired properties of the liner, such as, for example, low 
gas permeability, barrier properties to water vapors and 

12 



10 



15 



460.2294USU 



aromas, easy thermof orming, and high strength parameters. 
Also, while the preferred embodiment uses the multi-layered 
construction to achieve a liner 10 with both a low oxygen 
transmission rate, and acceptable moisture barrier, 
5 flexibility, and strength properties, the present invention 
contemplates the use of alternative methods and material (s), 
such as, for example, co-extrusion or coatings on a core or 
substrate, for providing liner 10 with the attributes 
described herein. 

10 

Liner 10 also provides for UV resistivity. Preferably, 
liner 10 has one or more anti-UV transmission components 
and/or additives and/or combinations of anti-UV transmission 
components, such as, for example, UV absorbers and/or UV 

15 inhibitors, incorporated into the liner. The UV absorbers 
and/or UV inhibitors are components and/or additives that 
are known in the art or known in the future. In the 
preferred embodiment, a UV absorber is added to the material 
during the manufacturing process. However, alternative 

20 methods can also be used to resist transmission of the UV 
rays through liner 10 and penetration into the breast milk 
stored therein, such as, for example, including an 
additional layer of material having strong UV resistive 
properties. Preferably, the UV absorbers are added to the 

25 material of liner 10 in the range of about 0.1 wt% to 10 
wt%. More preferably, the UV absorbers are added to the 
material of liner 10 in the range of about 1.5 wt% to 4 wt%. 

The following non-limiting example serves to further 
30 illustrate the present invention. It will be appreciated by 
one of ordinary skill in the art that variations in the 
arrangements and alternatives in the elements of the 
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components of this example are within the scope of the 
present invention. 

Liner 10 was tested against liners made by GERBER®, 
5 MEDELA®, LANSINOH®, and AVENT® for oxygen transmission rates 
(OTR) . The GERBER® liner was made from LDPE and EVA, and 
the MEDELA® liner was made from LDPE and polyethylene 
terephthalate. The test was performed at ambient conditions 
of temperature 23C° +/- 2C° with a humidity of 0 2 of 39% 

10 using a MOCON® 2/20 A T' model instrument and a MOCON® 2/60 
model instrument. A first side of each of the liners was 
placed at a pressure of 760 mm Hg with a content of 21% 0 2 
and a second side of each of the liners was placed at a 
pressure of 760 mm Hg with a content of 100% N 2 . Table One 

15 indicates the results of the testing for oxygen transmission 
rates in cubic centimeters for the entire liner over a 24- 
hour time period: 

TABLE 1 

20 



Liner 


Oxygen Transmission 
Rate (OTR) 
cc/ (Package * 24 hours) 






GERBER® 


23.9 


MEDELA® 


15.0 


LANSINOH® 


2.2 


AVENT ® 


29.6 


Liner 10 


0.284 
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As indicated in Table One, liner 10 had an OTR that was 
one order of magnitude less than the next closest liner, 
which was manufactured by MEDELA®, and two orders of 
magnitude less than the other liners. By significantly 
reducing the oxygen transmission through liner 10 and into 
the breast milk stored therein, degradation of nutrients in 
the breast milk, such as, for example, lipids and vitamins, 
is greatly inhibited. Liner 10, and its significantly 
reduced oxygen transmission rate, prevents the breast milk 
from turning rancid from lipids degrading as a result of 
oxidative deterioration, or lipid peroxidation. 

From the test data, it was determined that the OTR of 
liner 10 should preferably be less than 2 . 0 cc over a 24- 
hour period for substantially eliminating the degradation of 
nutrients in the breast milk, such as, for example, lipids 
and vitamins. More preferably, the OTR for liner 10. should 
be less than 1 . 0 cc over a 24-hour period for substantially 
eliminating the degradation of nutrients in the breast milk. 
Most preferably, the OTR for liner 10 should be less than 
0.284 over a 24-hour period for substantially eliminating 
the degradation of nutrients in the breast milk. 

The present invention having been thus described with 
particular reference to the preferred forms thereof, it will 
be obvious that various changes and modifications may be 
made therein without departing from the spirit and scope of 
the invention as defined in the appended claims. 
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